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ASSTRACT 

by Sh. Sh. i ' i o l ~ i n o v  
-1. G.  Yeroshenko 
L .  N, Zhuzgov 
N. v. Pushkov 

Compared are f i e l d  v a r i a t i o n s  aboa rd  an a u t o n a t i c  i n t e r -  

p l a n e t a r y  s t a t i o n  (AIS)  i n  t h e  165 t o  175 t housand  km r a n g e  w i t h  

f i e l d  v a r i e t i o n s  at a n i c l d - e - l a t i t u d e  ma;jnet ic  o b s e r v a t o r y .  Rea- 

d i n g s  o f  a magnetogarph and o f  t h e  AIS's c h a r g e d  p a r t i c l e  traps 

a t  a d . i s tance  o f  1900 t housand  km from t h e  . i a r t h  are  compared w i t h  

t h e  v a r i a t i o n s  o f  t i le f i e l d  and  o f  t h e  i n t e n s i t y  o f  c o s n i c  r a y s '  

n e u t r o n  cowponent a t  t h e  2 a r t h ' s  s u r f a c e .  

ZxFressed  is t h e  a s s u n p t i o n ,  t h a t  t h e  d i s t u r b a n c e  obse rved  

o;? t h e  ground is n o t  r e l a t e d  t o  

b u t  i s  t h e  r e s u l t  o f  t r a n s f o r n a - L i o n  01 t h e  s t r e a m ' s  k i n e t i c  e n e r g y  

stream's f r o z e n - i n  mzL,?netic f i e l d s ,  

I n s t a l l e d  vrere i n  t h e  i n t e q l z n e t a r y  s t a t i o n  ( A I S )  a t h r e e -  

co. .poneut  n a g n e t o n e t e r  f o r  t h e  nLcsuTeaent 01' t h e  m n p e t i c  f i e l d  

n e a r  t h e  p l a n e t ,  and a maL;net ic  var io i i ie te r  t o  m a s u r e  t h e  f i e l d  

e n  r o u t e .  
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2 .  

The magnet ic  v a r i o m e t e r  of t h e  XIS is a t co -channe l  

i n s t i - u z e n t  w i t h  indeGendent  e l e c t r o n i c  ele1:ents a i d  p i ckups .  

The v a . r i o n e t e r ' s  p i c k u p s  were o r i e n t e d  i n  p r a l l e l  s o  as t o  

measure t h e  same f i e l d  c o i q o n e n t .  To r e d u c e  t h e  c o n t a i n e r ' s  

e f f e c t  on  i n s t r u m e n t ' s  r e a d i n g s ,  t h e  p i c k u p s  were f a s t e n e d  t o  

a s p e c i a l  a n t e n n a  at a d i s t a n c e  of a b o u t  2 m e t e r s  from t h e  con- 

t a i n e r .  The a n t e n n a  c'zs d i r e c t e d  at an anyle o f  43" r e l a t i v e  t o  

t h e  n o r m d  t o  s o l a r  b a t t e r i e s  . The v a r i o n e t e r ' s  s e n s i t i v i t y  

t h r e s h o l d  was of  2 '(. The measurement r ange  xaz  from 0 t o  5Oy. 
Data on s e s s i o n s  of Februa ry  1 2  and 1 7 ,  lj61 were OS- 

t a i n e d  t h r o u g h  t h e  v a r i o m e t e r .  -"LLthoush t h i s  i n f o r c a t i o n  is con- 

r a t i v e l y  r a t h e r  small, i t  c o n s t i t u t e s  an  u n q u e s t i o n a b l e  i n t e r e s t ,  

f o r  i t  t h r o m  1i : ;ht  on t h e  p e c u l i a r i t i e s  o f  f o r n a t i o n  of a magne- 

t i c  d i s t u r b a n c e  . 

* 

d c c o r d i n g  t o  da ta  o f  ma.;:ietic o b z e r v z t o r i e s ,  7 e b r u a r y  1 2  

was magneto-quie t  . Xodera t e  m a p e t i c  d i s t u r b a n c e s  tool.; p l a c e  on 

t h e  13, 16 and 17 l i 'ebruary,  t h e  l a t t e r  b e i n g  most i n t e n s e .  P l o t t e d  

a r e  i n  F i g .  1 t h e  n a p e t o g r a m s  o b t a i n e d  f rom t n e  AIS on 1 2  3ebruary 

c ih i le  i t  rras d r i f t i n g  a.i;ay a t  d i s t a n c e s  o f  165 t o  175 t housand  k m  

f r o n  t h e  ;:arth, t h u s  a t  t h e  nagne t o s p h e r e  boundary .  2 0 t h  var iome- 

t e r c h a n n e l s  b c s  i c  a l l y  G.e t e c t t h e  cons i s  t e n  t f i e 1  d v a r i a t i o n s  

w i t l i i n  t h e  ,+ 4 y limits a r o m d  t h e  a v e r a z e  l e v e l s .  T i e l 6  v a r i a -  

t i o n s  have  a s h a p e  o f  s t e p p e d  v a r i a t i o n s  by t h e  s t r e n g h t  of  t h e  

s p e c i f i c  c h e r a c t e r  o f  i n fo rz !a t ioc  t r a n s n i s s F o n .  The  H and D- f i e l d  

coxponent  va l r5a t ions  a t  t h e  - : a r t h t s  s u r f  a c e  a r e  shown i n  7 i Z .  1 

f o r  t h e  c,ane t i m e  i n t e r v a l  ( c u r v e s  H an& D a r e  p l o t t e d  a c c o r i i n g  

t o  d a t a  o f  I~Ioscow o b s e r v a t o r y  magnetograms, (p = 55'). It m e y  be 

s e e n  t h a t  f i e l d  v z r i a t i o n s  a t  t h e  s u r f a c e  o f  t;-*e L a r t h  are c i t h i n  

t h e  Sam l i n i t s .  

A n a l y s i s  o f  A I S  t c l e n e t r i c  da ta  p e r m i t s  t o  a s s u n e ,  t h a t  

t h e  o b c e r v e d  f i e l d  var.i;.ilLc>ns a re  n o t  r e l z t e d  t o  t h e  i n t e r f e r e n c e s  

from a b o a r d  t i e  AIS and r e f l e c t  t h c  real p a t t e r n  o f  e x i s t i n g  f l u c -  



* 
* 

t u a t i o I i s  o f  t h e  mazne t i c  f i e l d ,  i n  t he  most i m i c C i a t e  ncisl-libor- 

hood o f  t h e  _ a r t h ,  ai; t : ,L  b o u n c c r y  o f  i t s  ma-netic f i e l u .  

?he f o l l o r r i n g  t ransi . , iz .  i o n  0,. i n f0 i . i  a t i o , l  frollz t h e  A I S  

t ook  p l z c e  on 1 7  Februx-y  1561 a t  a d i s t s n c e  of  1,~00,000 

f r o l ;  t h e  2:artl- 

Hours 

F i g .  1 

I 

13.d . 

Fig. j 

km 

The r e a d o u t s  by t h e  I1ISls v a r i o m e t e r s  and f i e l d  v a r i a t i o n s  

on  t h e  ground a t  t h e  s m e  t i n e  (rioscon t i i n e )  a r e  o l o t t e d  i n  Z i y .  2. 



The IX's v s r i o m e t e r s  show a lmos t  i n v a r i a b l e  reac' iouts f o r  t h e  

t o t a l  pe r fo rmance ,  V I . . O S ~  d u r a t i o n  was n e a r  22 m i n u t e s ,  6s t o  

ground v a r i o n e t e r s ,  t h e y  d e t e c t e d  nota .Sle  v a r i a t i o n s  d u r i n g  t h e  

tilde o f  t h e  l i n k  w i t h  t h e  AIS, and t l ie  h o u r s  i m m d i a t e l y  c l o s e s t . .  

i n g  t o  t h e  Lata o f  t h e  n i d e l e - l e t i t u d e  s t a t i o n ,  t h e y  r e a c h  

20  t o  25y .  
iT0 s i n i l i t u d e  i n  t h e  c u r v e s  o f  f i e l d  v a r i a t i o n s  i n  t h e  

AIS =id on t h e  ground c o u l d  no rma l ly  be a n t i c i p a t e d ,  b u t  i n  t h e  

g i v e n  c z s e ,  as may be  s e e n  from F ig .  2 ,  t h e  absence  of synchron i sm 

i n  t h e  magne t i c  a c t i v i t y  a c c o r d i n g  t o  ground and  rocke t -bo rn  mea- 

s u r e m e n t s  d u r i n g  t h e  per formance  and t h e  i m n e d i a t e l y - c l o s e z t  MO- 

r ients  has been  d e t e c t e d  w i t h i n  t h e  50 - 70 ni inute  r a n g e .  

L e t  u s  n o t e  a c a s e  :;!hich i s  e s s e n t i a l  d u r i n g  t h e  d i s c u s -  

s i o n  o f  t h e  r e s u l t s  o f  magne t i c  ixasui-emeiits  from t l ie A I S  : The 

h I S - i n s t a l l e d  cha rge  p a r t i c l e  t r a p s ,  h a v i n g  measured t h e  low- 

e n e r g y  c o r p u s c u l a r  r z i i i a t i o n ,  have d e t e c t e d  d.ur ing t h e  1 7  F e b r u a r y  

per formance  c e r t a i n  chnilges by comparison r i t l i  t h e  1 2  F e b r u a r y  

t h a t  may o n l y  be exp la ine i ;  i n  t h e  a s sumpt ion  t h a t  on 1 7  F e b r u a r y  

t h e  AIS was l o c a t e d  w i t h i n  t h e  l i m i t s  o f  a c o r p u s c u l a r  stream 

( s e e  Z. I. Gr ingaux. ,  i ' I z v e s t i y a : '  of  22 F e b r u a r y  1962). The rea- 

d i n g s  of  t h a t  i n s t r u m a t  d u r i n g  t h e  x h o l e  per formance  o f  1 7  Feb,  

j u s t  as t h o s e  o f  n a g n e t i c  v a r i o n e t e r s  remained  unchanged.  

The compar ison  o f  i n d i c a t i o n s  of t h e  l e v e l s  o f  v a r i o m e t e r  

c h a n n e l s '  r e a d o u t s  f o r  February 1 2  and 1 7  l e a d s  t o  a r e p r e s e n t a -  

t i o n  o f  t h e  magnitude o f  thc magnet ic  f i e l d  vihich c o u l d  hsrve been  

carried a l o n g  by t h e  c o r p u s c u l a r  s t r e a m  r e v e a l e d  by t h e  AIS'S 

p e r t i c l e  t r a p s .  

As may be s e e n  f roa  F i g .  1 and 2 ,  t h e  r e a d o u t  l e v e l  of  

one o f  t h e  v a r i o m e t e r s  ( M X 1 )  d i d  n o t  p r a c t i c a l l y  v a r y  on t h e  1 7 t h  

by corii?l::i-ison v;ith t h e  1 2 t h  Februa ry .  Tha t  o f  t h e  o t h e r  v a r i o m e t e r  

(KX,) v a r i e d  by 91'. This p o i n t s  t o  v a r i o m e t e r s '  z e r o  d r i f t  d u r i n g  

5 days  o f  absence  0 2  i n fo r - - . -  ? L c L t i o ; i  fro:s t h e  A I S .  It i s  t h u s  n o t  knovm 



5. 

a h i c h  one o f  t h e  two v a r i o n e t e r s  d e t e c t e d  t h e  i n s t a b i l i t y  o f  

t h e  z e r o  v o l u e ,  one may o n l y  e s t i m a t e  t h a t  t h e  cora??onent o f  t h e  

s t r e a n ' s  f i e l d  a l o n g  t h e  axis of  t h e  p i c k u g s  was 

most l i k e l y  thz . t  t:iis coniponent d i d  n o t  exceed  2 y' .  

9 y .  It i s  

The r e y x s c n t a t i o n  abou t  t h e  z iaqpet ic  f i e l d  o f  a co rpus -  

c u l m  s t r e a m  i n  t h e  c l o s e s t  v i c i n i t y  o f  t h e  ilarth d u r i n q  t h e  same 

t i n e  i n t e r v a l  may be o b t a i n e d  fron t h e  c h a r a c t e r  o f  c o s i ~ L c  ray 

v a r i a t i o n  a t  t h e  Z a r t h ' s  s u r f a c e .  Data on v n i a t i o n s  o f  t l ie  neu- 

t r o n  component of cosmic r a y s  f o r  17  F e b r u a r y  1961, as o b s e r v e d  

at t h e  Tu: ;:;frsu- s t a t i o n ,  a r e  p l o t t c d  i n  3 g . 3  ( t h e  c u r v e  3 
b e i n g  ? lo t t ed .  accor6inc;  t o  d a t a  s e n t  by i - ro f .  IT. S. Hautermaas 

t o  t h e  C e n t e r  o f  I G Y  =B2 data p r e s e r v z t i o n ) .  

As ma;;. be s e e n  from t h e  corsF.r ison o f  f i , q r e s  2 and 3 ,  
t h e  I 'orbush e e c  t on t h e  p o u n d  d.Lring t h e  magnet ic  d i s t u r b a n c e  

o f  1 7  7 e b r u a r y  1,;61 coruenced  6 hour s  a l t e r  t h e  o b s e r v a - t i o n  from 

t h e  i J S ,  and. r e a c h e d  t h e  a a x i m m  9 hours a f t e r  t h e  co  

IIence i t  f o l l o ; r s ,  t h a t  a t  t h e  nonen t  o f  o b s e - v a t i o n  i n  
t h e  !&IS t h e  f i e l d  o f  t h e  s t r e a m  Y:E.S n o t  o n l y  small i n  i t s  v i c i n i t y ,  

b u t  a l s o  n e a r  t h e  .:c.rth, and t h a t  t h e  c a u s e  o f  s2on taneous  geoma- 

g n e t i c  c i i s t u r b m c e s  on S a r t h  on 17 Feb,  d u r i n g  t h e  :pried o f  A I S  

pe r fo rnance . ,  v ~ a s  n o t  &n t h e  f r o z e n - i n  mayne t i c  f i e l d s  o f  t h e  

stream, b u t  a p p a r e n t l y  7 t h e  d i r e c t  i n t e r a c t i o n  o f  t h e  c o r p u s c u l a r  

s t r e a m  ;;:it11 t h e  E e t i c  f i e l d  o f  tile I i a r t h .  

From t h e  co;.;-parison o f  t e r r e F ; t r i a l  e:rperir:cnt,d d a t a  and  

o f  those  o f  t h e  LIS, one may conclude  t h z t  a p p a r e n t l y  a c c r r e l a t i o n  

v~as l a c k i n g  i n  t h e  z i v e n  expe r imen t  ( c o n t r a - y  t o  t 2 e  ex -pe r i aen t  

o f  S o n e e r  VI b e t c e e n  t h e  d i c t u r b a n c e  o f  t i le  i - acpe t i c  f i e l d  a t  

t h e  3 a r t h  and i n  tile i n t e r p l c n e t a r y  s p z c e .  

..e c o n s i d e r  i t  o u r  6 u t g  t o  e:.;_.res:z o u r  t;lmks t o  T u .  D.  

K a l i n i n  and 1.;. P. K u s t e l r  for t h e  d iscus : . ion  o f  ma te r i a l s ,  and I 
I 
I a l s o  t o  Yu. 7 .  A f a n a s ' y e v a ,  C .  A. Logzchev for t L c i r  p a r t i c i p a t i o n  

i i n  t h e  processing and i n  t h e  t u n i n g  o f  t h e  i n s t r u n e n t a t i o n .  
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